Nucleotide requirements for activated RNA polymerase II open complex formation in vitro.
The role of nucleotides in activated RNA polymerase II transcription was studied. Permanganate footprinting confirmed that there is a strict nucleotide requirement for forming open promoter complexes that cannot be overcome by the addition of a dinucleotide primer corresponding to the start site sequence. However, higher concentrations of other nucleoside triphosphates can substitute for ATP in catalyzing open complex formation. Opening catalyzed by these nucleotides is inhibited by the ATP analogue adenosine 5'-O-(thio-triphosphate), suggesting that they may function through cross-binding to the ATP site. The KM for ATP for opening and the involvement of other nucleotides in opening differs from the characteristics reported for TFIIH helicase and C-terminal domain kinase activities. This raises the possibility that opening does not involve these activities. The results alleviate very significantly the considerable current uncertainty concerning the role of ATP in the mammalian mRNA transcription initiation pathway.